Characterization of crop-livestock production systems and potential for improving productivity through improved feeding in Rubavu District, Western Province, Rwanda by Dusingize, C. et al.
i
Characterisation of crop-livestock production system and potential for improving productivity through improved feeding  
in Rubavu district, western province, Rwanda 
Characterisation of crop-livestock 
production system and potential for 
improving productivity through improved 
feeding in Rubavu District, Western 
Province, Rwanda 
Christine Dusingize1, Eugenie Nyiransengimana2, Titien Niyireba2 and Anne Mukasafari1
1. University of Rwanda 
2. Rwanda Agriculture and Animal Resources Development Board 
February 2019 

©2020 International Livestock Research Institute (ILRI) 
ILRI thanks all donors and organizations which globally support its work through their contributions to the CGIAR Trust Fund.
This publication is copyrighted by the International Livestock Research Institute (ILRI). It is licensed for use under 
the Creative Commons Attribution 4.0 International Licence. To view this licence, visit https://creativecommons.org/licenses/by/4.0. 
Unless otherwise noted, you are free to share (copy and redistribute the material in any medium or format), adapt (remix, 
transform, and build upon the material) for any purpose, even commercially, under the following conditions:
 
ATTRIBUTION. The work must be attributed, but not in any way that suggests endorsement by ILRI or the author(s).
NOTICE:
For any reuse or distribution, the licence terms of this work must be made clear to others. 
Any of the above conditions can be waived if permission is obtained from the copyright holder. 
Nothing in this licence impairs or restricts the author’s moral rights. 
Fair dealing and other rights are in no way affected by the above. 
The parts used must not misrepresent the meaning of the publication.  
ILRI would appreciate being sent a copy of any materials in which text, photos etc. have been used.
Editing, design and layout—ILRI Editorial and Publishing Services, Addis Ababa, Ethiopia.
Cover photo—ILRI/University of Rwanda/Mukasafari M. Anne
Citation: Dusingize, C., Nyiransengimana, E., Niyireba, T. and Mukasafari, A. 2019. Characterisation of crop-livestock production system and potential for 
improving productivity through improved feeding in Rubavu District, Western Province, Rwanda. Kigali, Rwanda: Rwanda Dairy Development Board. Nairobi, 
Kenya: ILRI.
Patron: Professor Peter C Doherty AC, FAA, FRS 
Animal scientist, Nobel Prize Laureate for Physiology or Medicine–1996
Box 30709, Nairobi 00100 Kenya 
Phone  +254 20 422 3000 
Fax      +254 20 422 3001 
Email ilri-kenya@cgiar.org
ilri.org 
better lives through livestock 
 
ILRI is a CGIAR research centre
Box 5689, Addis Ababa, Ethiopia 
Phone +251 11 617 2000 
Fax +251 11 667 6923 
Email ilri-ethiopia@cgiar.org 
ILRI has offices in East Africa • South Asia • Southeast and East Asia • Southern Africa • West Africa
iv
Characterisation of crop-livestock production system and potential for improving productivity through improved feeding 
in Rubavu district, western province, Rwanda 
Contents
Summary              v
Acknowledgements             vi
Introduction               1
Methodology               2
Study area               2
Data collection              3
Results and discussion              4
 Farming systems              4
 Cropping seasons             4
 Crop production practices            4
 Livestock production systems            5
 Labour cost               6
 Source of income             6
 Livestock management             7
 Major feed resources             7
 Variations of milk production and prices           9
 Key challenges and suggested interventions            9
Conclusion             12
References             13
Annexes              14
Annex 1             14
Annex 2             16
v
Characterisation of crop-livestock production system and potential for improving productivity through improved feeding  
in Rubavu district, western province, Rwanda 
Summary
The study was conducted in Kanyundo cell in Rubavu District in Western Province of Rwanda. The main objective was 
to characterize the crop-livestock farming system using the Feed Assessment Tool (FEAST). Data was collected using 
focus group discussions (FGD) and individual interviews with farmers. The FGD was carried out with 16 participants 
(9 female). Farmers in Rubavu District practice zero grazing; they use a cut-and-carry system with forage from their 
farms or roadsides. The key issue is inadequate capital to construct cowsheds where animals could be tethered during 
feeding. Feed scarcity is a major issue and the quality of feedstuff (forage/pasture) is generally low.  This is due to lack 
of knowledge on cultivating suitable forage and sub-optimal management, conservation and use of locally available feed 
resources (crop residues and all other resources). The problems mentioned by farmers may be used as entry points 
for further interventions in Kanyundo cell of Mudende sector.
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Introduction
Livestock is an important part of the farming systems and other socioeconomic activities in Rwanda. Extensive, semi-
intensive and intensive systems of livestock farming are all practiced within the country. However, the availability 
of sufficient and quality feed resources in Rubavu District varies greatly throughout the year, depending on climatic 
conditions, particularly rainfall and the length of growing season. In addition, the limited farming land, limited use of 
byproducts in animal feeding, insufficient and non-controlled commercial feeds lower the level of animal production 
(MINAGRI 2012). 
The Feed Assessment Tool (FEAST) was used to characterise livestock production systems and locally available feed 
resources in Rubavu District. Kanyundo cell, Mudende sector of Rubavu District of Rwanda was selected in order to 
identify farming system constraints for livestock production, assess feed resources and propose suitable interventions 
in the district. The survey was conducted in cooperation with farmers affiliated with the Rwanda Dairy Development 
Project (RDDP) in collaboration with International Livestock Research Institute (ILRI). 
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Methodology
Study area
The survey was conducted in Kanyundo cell, Rubavu District in Western Province of Rwanda located at an altitude 
of 1,780 meters above sea level. The total population of Rubavu District is 403,662 (about 208,673 are female) 
(Republic of Rwanda 2017). Rubavu District is densely populated with 1,039 inhabitant/km2 and Kanyundo cell has 835 
households.
Figure 1: Map of Rubavu District
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Data collection
Data was collected using focus group discussion and individual interviews with selected farmers. Selection criteria 
included involvement in the crop-livestock farming system, landholding capacity, milk production zone, cattle 
population density and availability of feed resources. The focus group discussion was done with 16 representative 
participants (9 female) while individual interviews were administered to nine farmers representing each of the three 
farm sizes (small, medium and large) in Kanyundo, Muyange, Rubavu, Rebero, Nyamirama and Mugongo villages. 
Small farms were defined as farmlands with less than 0.5 ha of land, medium farms are between 0.5 and 1.0 ha and 
large farms had above 1 ha of land.  The geographic coordinates (longitude, latitude and elevation) of the site were 
recorded using GPS. The assessment was conducted in February 2019. The information from the focus group was 
summarized and data from individual interviews were processed through the FEAST software (https://www.ilri.org/
feast). 
Figure 2: Group discussion with selected farmers
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Results and discussion
Farming systems
The majority (45%) of farmers in Kanyundo cell own medium landholdings used mainly for crop cultivation (Table 1). 
About 30% of the households had less than 0.5 ha land. The average number of household members is six.
Table 1. Average land holding by different categories of farmers in Kanyundo
Farmers category Land size (ha) % of household in the category
Landless farmers 0 20
Small farmers < 0.5 30
Medium farmers 0.5–1 45
Large farmers > 1 4
Cropping seasons
Generally, in Rwanda, there are three agricultural seasons that correspond to the rainfall patterns. The first season 
is from September–December, the second season is from January–June and the third season is from July to mid-
September (Table 2). 
Table 2. Rainy and dry months in Rubavu District





The dominant food and fodder crops grown in Kanyundo cell are potato, maize, common beans and cowpea. The 
average area of land used for each of these crops is shown in Figure 3. Farmers in this area have small areas of land to 
cultivate and potatoes are the main crop grown in the area while maize is mainly grown in rotation with potato as a 
dual-purpose crop to provide green maize for food and green stover for livestock.
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Figure 3: Dominant crop types by average hectares cultivated
The above crops are grown during the two rainy seasons (A and B) while cabbages are grown during the dry season 
(C) in damp areas and thus do not rely on rainfall. 
Napier grass (Pennisetum purpureum) is the only fodder crop grown in the area. A relatively large area is allocated 
to Napier by large farmers whereas medium and small landholding farmers grow it on limited border areas 
surrounding crop lands. Apart from Napier grass, some farmers revealed that they grow maize and harvest it at 
“milk” stage for animal feeding. Most farmers rely on collected fodder, Napier grass and crop residues for animal 
feed. 
Livestock production systems
In Kanyundo, farmers keep different types of livestock such as cattle and goats and the majority of farmers raise 
improved cattle (crossbreed of Friesian) as shown in Figure 4. The main reason for raising cattle is milk, manure and 
income generation.
Animals are raised in different systems that involve stall feeding in poor cowsheds and open grazing. Farmers use 
maize stover, bean haulms and vegetable waste as livestock feed when they are available mainly after harvest. Farmers 
do not offer supplement feeds to their animals and storing of crop residues for feeding during time of scarcity is not 
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Figure 4: Average livestock household holding by type in tropical livestock units (TLUs)
Labour cost 
The average daily labour cost ranged from FRw1,000–1,2001 for most households. The activities are shared based on 
gender, whereby ploughing, manure transportation, cowshed cleaning, seeding, harvesting water, weeding and sowing 
are dedicated to women. The activities mainly done by men are milking, manure application, drug application, bush 
clearing and cut and carry of forage.
Source of income
The income of farmers is derived from various sources (Figure 5). Food crops account for 37% followed by off-farm 
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Figure 5: Contribution (%) of household income by activities
Livestock management
Most households do not have cowsheds. Farmers practice tethering and cut and carry to feed their animals. Animals 
are housed separately based on age, species, sex and type. They use stall feeding and open grazing with seasonal 
variations affecting the style of feeding throughout the year. During the dry season, farmers provide water and 
purchased feed to complement poor quality feed offered to livestock. Most farmers chop Napier grass and maize 
stovers using traditional machetes. This activity is equally split between men and women. 
Diseases affecting animals are mastitis, anaplasmosis and East Coast fever (ECF). The services provided by different 
veterinary service providers are drugs, vaccines and artificial insemination (AI). These services are provided by 
government animal resource officers and private veterinarians. The amounts paid for these services range from 
FRw5,000–10,000 for treatment while AI service costs FRw3000. Vaccines cost FRw300. Most households use artificial 
insemination (62.5%) while bull service is also used (37.5%).  
Major feed resources
Feed nutrient content
The top two feed resources that contribute to dry matter (DM), metabolizable energy (ME) and crude protein (CP) 
content of dairy cattle feeding in Rubavu District are cultivated and collected fodder. In terms of DM, cultivated 
fodder contributes about 54% while collected fodder accounts for 40% (Figure 6A). The primary ME source for 
dairy cattle in the district is also cultivated fodder, contributing to 54% of the ME intake in smallholder dairy cattle 
(Figure 6B). About 62% of crude protein is supplied by cultivated fodder (Figure 6C). Farmers purchase small amounts 
of feeds throughout the year but the contribution is generally insignificant. Grazing does not contribute as most 
smallholder dairy farmers adopt a zero grazing system. 
Figure 6: Contribution of different feed resources to total dietary intake of smallholder dairy systems in Rubavu 
District. (A) Dry matter (DM); (B) Metabolizable energy (ME) and (C) Crude protein (CP)
The dominant purchased feed types by most households are maize thinnings, green maize stover and dry residues. 
The average amount purchased for green maize is estimated to be around 67 kg per year per household while the 
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Figure 7: Average quantities of feed purchased per household over the year
Rainfall and feed availability
Figure 8 shows rainfall pattern and the corresponding availability of different feed resources for smallholder dairy 
farmers in Rubavu District. According to the information collected from farmers, the highest rainfall occurs in 
March and November. During that period, farmers have full access to green forage and the chance to increase 
milk production. The months with the lowest rainfall are July and August, during which farmers face critical feed 
shortage in both quantity and quality to feed their animals. Green forage is the dominant feed source throughout 
the year. Crop residues, which include dried maize stover, green maize biomass and potato haulms are also 
important feed sources used by smallholder dairy farmers for a period of seven months. Due to the extremely 
small pieces of land used for cultivation, the primary source of feed for livestock is fodder collected from field 
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Figure 8: Rainfall pattern and availability of feed sources in Rubavu District over the year
Variations of milk production and prices
The study showed that there are fluctuations in milk prices and production throughout the year. Milk production 
increases in March and April when there are adequate feeds and rainwater. Milk production starts to decrease starting 
May with the lowest yields recorded in August due to inadequate feeds and water. Milk prices fluctuate according to a 
typical demand and supply trend. When supplies increase due to feed availability, prices tend to be lower. The lowest 
and highest milk prices are FRw133.5–151 per litre where productions are 6.3 and 11.8 litres respectively (Figure 9). 
Figure 9: Average daily milk yield (litre) against average price received per litre (USD)
Key challenges and suggested interventions 
The main challenges faced by farmers in Kanyundo cell are lack of standard cowshed, quality feed, water shortage, 
low quality of improved breeds and low milk price (Table 3). The first set of challenges mentioned by farmers was 
lack of cowshed (due to the expansion of cultivation land that limited land for building cowshed), conflict between 
farmers, low capital and the tradition of farmers in keeping their animals inside the living quarters. The second set of 
main problems mentioned included shortage of feed due to lack of skills and knowledge in conservation of forage and 
crop residues to be used in dry season and lack of enough land for cultivation of both food crops and forages. Water 
shortage observed during dry seasons was put in third place. Most farmers lack knowledge of rainwater harvesting 
technologies, and river and tap water sources are limited in the surveyed area. Lack of improved dairy cattle genetic 
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Table 3. Problems, issues and proposed farmer solutions within the farming systems
Rank Challanges Suggested farmer interventions
1 Lack of cowshed • Mindset change
• Government support subsidy
• Group/cooperative formation
2 Lack of enough feed in terms of quality and 
quantity 
• Quality forage varieties adaptable to agroecological zones
• Training on fodder conservation
• Cooperative formation by farmers
3 Lack of water for watering animals • Subsidized water containers (plastic tanks)
• Rainwater harvesting
4 Lack of improved breeds • Bull and AI services to the proximity of farmers
• Training of AI technicians from the village 
5 Low milk price • Milk collection centres establishment
• Sensitization awareness campaign on milk feeding
• Processing of raw milk
Potential interventions
In Rubavu District, Kanyundo cell, land used for cultivated fodder is reducing mainly due to increasing human 
population and encroachment on land reserved for growing food crops for livestock. This leads to a decrease in 
animal production. The potential intervention to curb this problem is intercropping grasses with other crops. Most 
farmers rely on collected fodder to feed their livestock and this needs to be improved by integrating suitable perennial 
cultivated forages into the cropping system, particularly in niches that are not used for cropping, such as ditches and 
terraces. Farmers can also overcome feed problems by plating annual forage crops such as oats, maize, sorghum and 
vetch.
The farmers in the surveyed area do not use concentrates, which leads to a reduction in milk production and overall 
performance. Thus, there is need to support and motivate farmers to enable them to buy concentrates. However, low 
milk prices are a disincentive for farmers to invest in purchasing supplementary feed. Table 4 shows the potential of 
different interventions in relation to their capacity to solve specific feed challenges and relevance to smallholder dairy 
commodity.
Table 4. Intervention analysis report
Key interventions Mitigate Relevance to 
commodity






Irrigated fodder production (sorghum, 
grasses and maize)
20 20 20 13 20
Grasses for cut and carry systems (cut 
from cultivated fodder and rainfed 
fields)
18 20 20 15 20
Short duration/annual fodder crops (e.g. 
oats, maize, sorghum and vetch)
18 20 20 13 20
Supplementation with energy-rich 
supplements e.g. molasses
14 20 20 14 20
Fodder trees and shrubs 18 20 20 15 15
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Key challenges
• Limited AI services and improved dairy cattle breeds
• Water scarcity 
• Lack of feed sources (in quantity and quality)
• Low milk price is a big constraint to milk production 
• Animal diseases cause losses and decrease of production
• Lack of knowledge in the construction of animal sheds in the area 
Way forward
• Introduce strategies on improving forage production by providing forage seeds to farmers
• Initiate concentrates sales points
• Improve the use of crop residues in the area
• Conduct training on biosecurity measures to control and prevent animal diseases
• Provide affordable AI services in the area 
Key metrics
• More land for fodder production (ha)
• Introduce new fodder species in the area for animal production  
• Control and prevent the incidence of diseases in the area
• Improved quality milk production and milk collection centres and processing plants
• Farmers have more knowledge on constructions of animal sheds 
• A higher percentage of purchased feed (concentrates) in the diet of animals
12
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Conclusion
The characterisation of the crop-livestock farming system was conducted in Kanyundo cell, Rubavu District located 
in Western Province of Rwanda, where the farming systems is dominated by crop and livestock mixed subsistence 
farming.
Based on the survey findings, households rely on cropping as their major source of income. Most households use 
collected fodder for feeding their animals and do not frequently purchase concentrate feeds. The milk production is 
constrained by: 
• inefficient production related to poor housing, breeds, diseases and water scarcity
• weak genetic improvement extension system with low conception rate in the area 
• inadequate quantity and quality of feeds 
• low milk price 
To mitigate these constraints, different interventions are recommended: 
• Improve cut and carry systems (cut from cultivated fodder field under rainfed) and intercropping legumes with 
crops
• Support farmers to establish associations that enable them to buy processed feed in bulk.
• Promote cultivated forages which can adopt to the environment in western zones
• Increase the use of crop residues, e.g. maize drying on the fields to be used and conserved for animal feed mainly in 
the dry season
• Improve the efficiency of AI service by supporting private investment in AI 
• Support local milk processing and install milk feeding programs at school and village levels and advocate to increase 
milk price.
13
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Percentage offtake cattle 10 % TLU cattle sold or slaughtered past 3 years/(3*total 
cattle TLU)
Percentage offtake sheep and goats 13 % TLU shoat sold or slaughtered past 3 years/(3*total 
shoat TLU)
Average annual income from milk sales 315,380.92 In FRw Sum of average daily milk sales (USD) by month X 
days in month for all 12 months
Amount spent on purchased feeds 346,666.67 In FRw Sum for all purchased feeds (price in local currency 
X quantity purchased in local units each time X 
number of times this amount is purchased in a 
typical year)
Percentage of income from milk sales 
spent on purchased feeds
110 % Amount spent on purchased feeds/total income 
earned from milk sales
Total amount of milk produced per year 3,351.458333 Litres/hh (Average monthly yield for Jan) + (average monthly 
yield for Feb), etc.
Average price received for milk 
throughout the year
133.89 In FRw Monthly average price milk/litre in local currency
Average price received for milk 
throughout the year
0.19 In USD Monthly average price milk/litre in US dollars
Total amount of milk retained throughout 
the year
1,021.333333 Litres per 
household
(Average milk retained for household use for 
January X 31) + (average milk retained for 
household use for February X 28), etc.
Percentage of milk sold 70 % (Total amount of milk produced per year – total 
amount of milk retained throughout the year)/total 
amount of milk retained throughout the year)*100




Total amount of milk produced per year/(sum of 
TLU of female dairy cattle)/365
Average production per lactating dairy 
animal per day
17.22 litres/cow C8/(sum of TLU of female lactating cattle)/365
DM amount (kg) of total diet per 
household
1,767.567 kg Sum of DM from different diet components (from 
Contributions Table)
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ME amount (MJ) of total diet per 
household
17,522.530 MJ Sum of ME from different diet components (from 
contributions table)/1000
CP amount of total diet (kg) per 
household
169.198 kg Sum of CP from different diet components (from 
contributions table)/1000
CP:ME ratio 9.656 g CP/MJ Total CP/total ME
Milk yield per MJ and ME 0.191 litres/MJ Total amount of milk produced per year/total ME
Total crop area per household (ha/hh) 0.278777778 ha Grand total from “crop cultivation” graph
Total forage area per household (ha/hh) 0.059444444 ha Grand total from “fodder cultivation” graph
CR yield per ha (=total CR DM/total crop 
area)
183.35 kg DM/ha DM from crop residue/total crop area
Forage yield per ha (=total forage DM/
total forage area)
16,000.00 kg DM/ha DM from forage crops/total forage area
Forage crop area as percentage of cropped 
area
18 % Total forage area/(total forage area + total crop 
area)
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Annex 2
Research team
Table 6. List of participants in FEAST report writing
S/N Names Institution/function Gender
1 Dusingize M. Christine UR-CAVM Female
2 Nyiransengimana Eugenie RAB Female
3 Niyireba R. Titien RAB Male
4 Mukasafari M. Anne UR-CAVM Female
5 Rudasingwa Fidel RDDP-Rubavu, field officer Male
